Effects of tetracyclines on the pathologic activity of endotoxin: in vitro and in vivo studies.
Lipopolysaccharide (LPS) is considered to be one of the major virulence factors of Gram-negative bacteria. Recently, tetracyclines (TTCs) were found to prevent the patho-physiological changes associated with LPS in vivo and the secretion of inflammatory mediators in vitro. However, the mechanism by which TTCs prevents LPS-induced pathology in vivo is still unclear. In order to shed light on that problem, we carried out in vitro and in vivo experiments. TTC inhibited the secretion of nitric oxide (NO) and TNF alpha from LPS-stimulated macrophages and inhibited macrophage-induced thymocyte proliferation. However, TTC inhibited NO secretion with use of concentrations five-fold lower than those that inhibited TNF alpha secretion and thymocyte proliferation. The secretion of NO was inhibited by the addition of TTC to the cultures up to 6 hrs post-LPS stimulation. TTC inhibition of LPS-induced NO secretion was not reversed by the addition of recombinant TNF alpha, and TTC inhibition of LPS-induced TNF alpha secretion was not reversed by the addition of NO donor. These results suggest that the inhibition of TNF alpha by TTC is not the result of the inhibition of LPS-induced NO secretion or vice versa. In vivo experiments had shown that TTC prevented mortality in LPS-treated mice, but not in mice pre-sensitized with galactosamine prior to the LPS challenge. These results suggest that TTC activity in vivo is due not to the suppression of synthesis of inflammatory mediators but rather to the induction of acute phase-like response, which antagonizes the LPS-induced activity.